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[mt^m 1 ] 

T >fi-Ti^'{k^X'ox^^^ixr-^^iynKm^^ n * -ft ^ t m^t^^i^ ^m-t h . « 

^ M j!^ fl-g $ [S] ± § -tz: t V :^ ■f A o r > 

, Bul£^#m^^iJIrIt LTftfflLT^Iti^fefflKiE^gi. glTieT"^ ^^^T5lJc^)gr;t 
HO lee-t T'n -t 7 -^f a . fly et k -f T > f- 1- tc j; o T ^-ft ? ^-^ mie-fi-^ ^> ^^1- 1 

7^ A o 

[M>ft 6 ] 

T r t Ti' -f i o s ii-&-a-^i'S!ta-r ^-^ , mie^M«-?^«-ff-^m*i-iibi'ifi] 

m ;® ,!E&&5 u ^mr x -f y i . 30 
mmn 7 ] 

n \~f^7.\ (DW^'dy t'ltfeT'^ xr -y 7" t , 

* l^ii- * 7t 36 (■iflir bB' ■! X v^o r J? r -f T :^ -7 -f -'i' ^ u :^ ^^'i* ^ 7^ -f y 40 

tij IBS: # #^ i'i n L. ^^isi St>i':;^ +S * tt^ t .X t •:■> h . 

luie^ftM^tc^oTfluia^g^i: LT<?>Iii^^$^^T^>-l tt^i: t?i^^|^IES;^Ucfi# 
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[mt^M. 1 0] 
1 1] 
[M>RiI 1 2] 

13] i« 
1 4 ] 

la f ii ^ M ^ 77 So 

lt(ia^T>l5:tT?iJ^^ f>±H^1i*:r>iij1-;|> :^ x V T'i: . 

flu lefi/^ft § -ft-^ t- ^tf-t^ A 7 / 1 . 

1 6.] 

tr - A is^^ e feit t f ij # mm t- tm-r x ^ y i , 30 

flu laiis s * ^ ir la^-i -fi igffl -t 7. f - -y ■/ 1 , 
fl^ IBS § € * -^-tt t ^> ^ ^ V y i . 

[w>^ii 1 7] 

1 S ]_ 

■fflia^tefe-f- :^ V K{-; :/ 3 > /i- I- i-2> 7s 7^ v -/t . 40 
[SsRiSl 9] 

mm 2 0] 

IB^ # €^ * ® K) K MfS 1- 2; fl5 IB :^ T ? '/ 'd . $1^ 7 n t ^ ft# i" S t ^jf < MZ^ 
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[0 0 0 1 ] 
[0 0 0 2] 

s^aillfi. J: ^ ^jscl^Js^tc^ffl ^-ii'-h^ fSyst^ and fclethod for Auto Calibra 

ted Reduced Rank Adaptive ProcessorJ tm^ii2 0 0 1 ^1 2 B B Ui^-iUM^ixtiy 

7^mum^&m.^& 0/335, so o-^<??*ijM^^^f 

[0 0 0 3] 
[0 0 0 4 ] 

B*Sr^iiSM (space-time adaptive processing (STAP) ) li, "fU^^-f^U^ '^^ 
<^:^|n] U is it * t;- - t-if^Jc ? ^^ . ^ Ji T r|tJS<J?:^Ifi] is }t ^m-'-^ 

[0 0 0 5] 

k^X ':>X^':m-^i\-fz^^> <-:ii>><D.'-i)\'-7.-^y y')V^^^'Tho |!EL.T. ii".(fea<?)^t\ m% 
[0 0 0 6] 

[^ft 1 ] 30 



[0 0 0 7] 
[0 0 0 8] 

S 

40 

[0 0 0 9] 
[0 0 10] 

w 

[0 0 11] 

l-JS^t^^, 50 
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[0 0 12] 



[0 0 13] 

■/ 0 -h ;^ ^ U T ^ A T-^T to 4^ i j- li.*?4 V S T A P a\ fit". ##±it^i- ^ 
|/^T^4<??l:cr) r^- ^ J: oT^ig-r « i t «^-e § S J: <5 . < c^jiiS-'^ 
^ t? 0 S S ^ 4 f&M L. ?t; § f # f> ^- ^ 4 ± i] # * 1" ?'c i!> J- ifi' S 4 1| lo 

^^aSJt'JT^u-^^^ AiakSEc.^.g!5:.5!!!.Sji, i®s&TfflilT^j*o 
[0 0 14] 

dfe^tfii'JItiJ^Si. «i^h7>i^ (reduced rank) Mfnim3.i'^^-kicM)Z^i.^i:tf 
nt^/zib<r>~^m^£:^^-^^'4>o ?'"-f ra-t^i-o-T-Y (diagonal loading) 

JV J: Wi^j ^ nQ-fg u -r* o 
[0 0 15] 

[0 0 16] 



w"w<c 

30 

[0 0 17] 

V7= i (R+A I) - ' d\ / id^ (R + A I) - ' d! 

u J: -:> T ^ ^ i c -c. ;? a , r^^-fe^^fj t#f ij^it) w w ^ c ^j^.^T^ 

i' V ^ T-.^fflaO e - A 7 ;t - V Cbeaniforaier)14tg x. ^ J: KSSi- <> c * 40 

?5^Tii;6- 1 0--5- 1 0dB(Omm-!T^y4>X^KMm^^i':6Zkii^^X. St-^iPs? 

j-m^A ^'■<^ h;i^d Sil*llEl--l>77fS]{; JroTjiSt So 

[0 0 1 S] 

^i^zMI^.T^^^-tkil i9^ii'iS^^S-t*iJf#ffl^i^5eT-&fci?>t^, i*i#7aT(noise flo 

oO(/}m^il ^tT L 'ir it n Sf4 f;) ^ir o 

[0019] 50 
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i3 J: a^ij^ V >u ^ / ^ :^ T ?^ * i- # {1 1 -r ^ Hi .t! Jiffi ^ 1' Mfp] ^ o i e 
Wi^(r)&^.^mmK^^^xA^^mm^ r/^> M-^chmoj iitc^a^o iiT>MfaiT3^ft^> 

[0 0 2 0] 

[ 0 0 2 1 ] 
[0 0 2 2] 

L Ji^o Ji ^ Jt>i:li|'h iiS^JiS ^ttlftT & -> 7. r J: V^^S^ 
[0 0 2 3] 

- 1 i5 T . ;i .. r >■ r t T l- f (ij; o T (SM ? ti f ^ - i^ ?J ? 

ft -ft 6? U ^JJ1- ^ , S c^) '@ Xtif-t it In] ± ? fi X f i-N o 

[ 0 0 2 4 ] 

^ <o ^ e 'S: * Mf^l a , T >' r T k -flc T ^-i & ft ^fl ft 1' 
[0 0 2 5] 

;|.^jgjt;{- i o r^l?!? ft jiJ5Jt; ? ft J: ^ o 40 
[0 0 2 6] 

* 3 ft ^ <7) § 4^ 2> iai^ * Ji^itt ^ J: ^ ft T V * ^ o 
[0 0 2 7] 

[0 0 2 8] 
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[0 0 2 9] 

1 0 Oii. T^rtr^-Y 1 1 0 ^-^iMmmK^itm^'^lB^'y'P^-:^^ 1 2 0 
'^-^-T'&o ryf f T I'-f 1 1 0 ii. v-^f A 1 0 0 f^avT^r A i o 0 l^io 

[0 0 3 0] 

-%%'f^%^St. fi-^'/a ^j- 1 2 0 1 t \im,W^T -f- D - .'l-^ffifj 
1 2 l^M^LT. Ti.-i'^i^i 1 2 r- j:oTSiH?n/c-tS^*#-^<^Tv^>g.Sf;^ 
^t'h^ [3 1 lCT^t^-|&^«*]^ff^l«-i#7'o-ty^f 1 2 Oii^ Ti:, lu^iiJl^g 1 2 2 
SftlSffi^iE^* 1 2 4 i . m^^mLmi 2 6 ^^-f^-o 
[0 0 3 1 ] 

[0 0 3 2] 

[0 0 3 3] 

-^.^f^l'X'fi;-. fS'fSSilE^f 1 2 4 54, :§T I'-f f^-fif-<??5'M l'^' h 7" 'J 7. f (di 
rect blast) (}y^^\Ly (delay bin) <?>iB;ai'# ?e 1^ f ^-^ a-^c^J-ff-^^'v 7 

tmKi:--ho ^tX. m^.h LT^^e^l^T ^-f^^^i-;>to'C;^-^'-i--?> (integrate).- t 
[0 0 3 4 ] 

[0 0 3 5] 

5i«o fc * {-iiiii^j^ e - A -h V hi 'mm t ^ «f>.j!s.® l r , e - a 7^ ^ - 7; l -c 

[0036] 
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o 

[0 0 3 7] 

^jt-teJl * . K in <}D 7= - 7^ t g -.V h * if^ ^i" C b K j: o T tifiici $ ll 
[0 0 3 8] 

10 

[0 0 3 9] 
[0 0 4 0] 

feJit *jL-C. 3 ~ 6 d B^ii^/!)WBg5'^:^o ^if? c T ('*.tt;& 

S J;oT^'fi-fl-%U;iffl L, MS'/n-t 1 2 0<?>JD»^^ 1 3 0 Ji, LT'7> 
11^t B-it-?'4> ^ i {-^ J: ig , e - a t v h kint h^~^ti^^ 1 4 0 

[0 0 4 1 ] 

[0 0 4 2] 

o 7^T- ■/2 2 0 JC45i.^T> f/:? ^i'*-t>T'-^ p ^^«-i^J^t-S>o xv^^i-^-^ 

[0 0 4 3] 40 

:$:^0g(7>-^.ijS?f^i^(:-fi, -r-^^^.'^-i^jiSia:^?^ 7^2 3 0 fi, giirSlS 7. f / 3 0 0 
b^ '?■C>^:feaOgi^^•^'S;^^iE7^x -/i O O ^iA^>i^^!i^l7^ v -/ 5 0 0 <L'. *^tfo 
iSHUrKlJlxf -y 0 0 ti, ^ffi.'N%'l'7;<?)v y K7 .'U U > (matched filtering) 

Ji> ^SI&^yl7^?^ -/S 0 0 ii. ^-f hy^'-i-7N55>^e-A;^^-7sic^)^ 
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[0 0 4 4 ] 

1^ 3 0 0 * jt iJlfWSCSJ^t^o itf^tyl^, ^T':>^3 1 0 

[0 0 4 5] 

0 O^m^ilkS^g-g-t/cgftEffliciEt^J:*?, pTi^*v,l^/^".i3J:C^f2^M^^.)tJp 
[0 0 4 63 

la 4 *#,^J-* i . gi{(^s:5f@K]0E7^•f •/4 0 0 {-^iSViT. '/P (i:^ 4 1 0 

•r-lli&L.. ^^^l:J^^oV^'-<??r'i' l'^' ht'^tfl'>'vt"y (range bin)t'#Se 

-E-o ^I<^-JE^/)«i5■■lJiffl5^i''6^o■^iS{i:^ T y-fT-r i^-'f [c J3*t-6 E^9i^^t'*-to 
[ 0 0 4 7 ] 

■AT'y-fi 2 0(c|3o^T. r Vi' -S-/^;^7^^ci^LTS3■^2:tS^•ft#t^o 
•tLT. "sf \y /4 3 Ol^i5'^>T. ^' -? Jl' 7. f" T y 7 .-f JW':^'.' y -7 i: if^-f '^^ Z 

S5i 4) 7t fj) to L.T> X -r :v 4 6 0 iC^i V^T . T ^ -f (-^iioT C 

[0 0 4 8] 

5 0 0 ii . ^^mrm'T^mtrm^m-'^ y ^ am^-fj^-t^, r ^ J: i: CFti?£S|t 

jl7sT-;'-/4 0 Oi-^lSM;^;^-?^ -;'7'5 0 0 ii|§-&-t?j i t !c J: !9 . ^u^^/^^^fi-f-i -iS 
(OSjW * )Hb-r t'P^± $ -fr -§> w i: U i: o T, l^: J: o Titj^S ? it -5= 

v V ^' }fp§!!i5^S^-^b ^il^o ^ 
[0 0 4 9] 

±i£L?t: J: 0 I'i. ii)S.S:<?^ii. ^w= I (R + A 1 ) " ' di / M I ) ~ 

[0 0 5 0] 
[fe7] 



[0 0 5 1 ] 



50 
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K , ( t ) =ffia*TlB^. 

^ o 
[0 0 5 2] 

[0 0 5 3] 
[t8] 



[0 0 5 4 ] 
[0 0 5 5] 



[0 0 5 6] 

X, (t) ii. 1 -'■OVxtiPiilT'&^B^n € [0, T] i^«1---iTcogtiB y 7 ?^ 

[0 0 5 7] 30 
1 0 ] 

[ 0 0 5 S ] 

= - [ t2«:A(n-l) ! / Sin (<?) = (n-1) vAt::J: *U-> o 

Ci-^. 8\t, TV^-y^-h*^^ Yi)-'h<r>%^ (i-^rfc*). T*^.)4>o C 

ixtc J: 5? , ".-T- 7"v a -y f x , 
[0 0 5 9] 40 
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mil] 



X. - 



* 



10 



[0 0 6 0] 

V t m L. , N'li<^*T«*-& n = 1 , 2, lVV'i> n > Mm^-''^>^^<^^-^m = 1 , 
[0 0 6 1 ] 

5 0 6 Si. 1£E3S$?/-C\ 'fi-f-r^- K-^ ^vt;-^- A(Doppler space)U^ft tT^ J: 
[ 0 0 6 2] 

[0 0 6 3] 
[^ft 1 2 ] 



i^(e;,v):=Z>{a>)®a(K) 



30 



[0 0 6 4] 
[0 0 6 5] 
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m 1 3 1 



e 



I 



10 



[0 0 6 6] 

[0 0 6 7] 

^^Wi^ y-y y'7l*iig.S&tr- A 7 ;t --vCpost Doppler adaptive beamforraer)^,j5gf^|| 

X' > T •7' 5 0 6 fc #i it K :v •/ 7 --^ - 7^ ^<?> IP® S ^iJ^ * . II SiiC- / x o 

So ifiUjrt?. :^tTU I- d = a (v) =a s \ w 8 / c) i'T^m-'h 

7 - -5 > ^i-'MHt* t r-M'hi'So 

[ 0 0 6 S ] 

K < d i m ( d ) 

[0 0 6 9] 
[i^l 4] 



20 



30 



= [;! 



2, 
0 



[ 0 0 7 0 ] 
[0 0 7 1 ] 

m 1 5 1 



40 



[0 0 7 2] 
[0 0 7 3] 



50 
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[ft 1 6 ] 




K 



[0 0 7 4 ] 

[0 0 7 5] 
[&1 7] 



[0 0 7 6] 

-^^ia^fflCdominant eigenvalue)^' '^f!lf i i <£ 
[0 0 7 7] 
[ft 1 S ] 



[0 0 7 8] 

w= )U (A + A 1) - * U" dl / Id" U (i\-5-A I) - ' di = lU ih + 
A I ) " ^ z I / z U ( A + .1 I ) " ' z : 2 = U" d 

[0 0 7 9] 

'/S 6 0 {;:43*/>-C> U*0f.-#1'iCunTt:ary properties)* -gS LX^^&U<^^ 

j; ^ i:: 1 K nti-' m-^^^ hm->o 

[0 0 8 0] 
[ft 1 9 1 



:?'7'v-s-;' h;9^$IJPS? H^ll-^-. C (S^g^O^SgiJ-fti- J: *) . S<?^*i£fi05S^ti75^'!ifbl^-;6^ 
[0 0 8 2] 

z^'^m^mfM-^. :^^-hy (tevton) :^-f /©i-fbstt LTfe^^t-r^T iii^^-e^-a 




40 



[0 0 S 1] 
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f ( i ) {A) w (A) - c = 0 : C = 1 0 * ^ ' ' / d " d 

A , = , = A , - f ( A ^ ) / £ ' ( A , ) 

[ 0 0 S 3 ] 
[|fc2 01 



[0 0 S 4] 

i L, c ^^S-i-S y. J: »? . 
[0 0 8 5] 
[fe2 1] 



10 



30 



[0 0 8 6] 
[0 0 8 7] 



[0 0 8 8] 

m^ 2] 



40 



[0 0 S 9] 

,= dim fd) ■■^■k>'h-h\ d" d L T3if>^$|-^T*oT 4>iil6M'^^i'^*'j i^sCii^fr^ 
[0 0 9 0] 
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[ 0 0 9 1 ] 
[0 0 9 2] 



HI] 



[0 2] 



/-It J 



/..1 12 



X . t s_ 



>-.121 



[Z 



• 12? 
■12.< 



1 2. 



HO 



-..■210 



.-230 
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;0 4] 



Si « 11)! Bit 



3- 



..L 



i- -.;...44<> 



[13 5] 



iiiS:!K;'7'*.3.'<-a|:ff)S 



-50« 



—■-.-SOS 



I" ri-f r:!f 'J^s^^n^iS!;wv^3|;^.■<^^:■ i--s_.5io 



rz 



X. 



~ 1'"" 



■•■f-sao 
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CtM^ay* (;!rjKonc4iliicHHicni.wil!t int^lji^ ]hhflqknp(!rDpinta,eFil«! rcliwnl pwnngM 



Rl!lMNl»lftjlll'U. 



SEED T S ET AL: "Hulti disciplinary 
perspective on adaptive seniot^ array 

procesBing* 
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MAVI&fiTIOfl, OCl. i999. !EE, UK. 

vol. 146, no. 5, pages 221-234, 

XP002234734 
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03 



r^r«rwfiiwjr!Ktvs,ae??l$lii;diitllai isnbnutADii M t)C» C. 



□ 



A' ilcCu^ikML^<ai!^lnDlh3g9n9nirHai(BE--'lhri dfl-jdkitf1ian« 
ill^fUI6 

Lilfil^o<^-c^■i■i^lQ^^p«wl ruaAil [SSi SA^CVIfid!^ 
(fiJttiqiBr^grJPllskcdpifciPlDltliVllUrftttlianaf jtlrif^UiilllBAU 



Gri)iiHntfiuiBan£ii»LiAuniici(tth9» i^i^lisaifbAtiBri 
tialdd1auidard]Bndl^opl!ncjil3c4«^Afi±lV LiiiMirii^ihti 
wii«4iijin 

^* {tD5iin!anttfMFVQUl3rK)HV9!ER:1l9Cl3ta?ll kTHPiIton 

^A&qn pBegritiSl«i«di4hia|drn«iAQi »«m»Iwi«4 
KiiixA'iOAii invfmlni'O dupwhivilhuaiKimcRtis AAoA ^l^np 
v tlacBriei!tajpa]ii>j|jBrn!leuaAM;lhacl&i:i6d inifaRQoti 

c-aiuWlbutxncidainiimulMhroznrmvrKwft SEepw^niifi& 

<rciatfni)niisttii|9ini!(3wilie%ccni3r$4r^tir Mc^-ifoTii- 
in ihn 4il. 
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vol. 36, no. 2, pages M7-<563. 

X?00Z£34735 

TSSM: 

paragraph [6903] 

ROBEV F C ET AL: "Array calibration and 
model ing of steering vectors" 
CflfJFESEKtE RECOftO OF THISTV-FIFTH ASILOXAS 
COf)FERE«CE OK SISKftU, S^STEHS AHD 
OJHIHITERS {CAT.N0.01CK3725S). CO»FEfiENCE 
RECOftO, THISTY-nPTH ASILO«A« COttFERtKCE 
OU SISMALS. SYSTEMS AJJO COMPUTERS, PACIFIC 
SROVE. CA, USA, 4-7 MOV. 2061, 

pages 1121-1126 mi. 2. >Pef)2234736 
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